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Let me state at the outset that what I know
about physiotherapy or the teaching of physio..
therapy is confined to what I have gleaned
from a quick reading of the Physiotherapy
Handbook and a look at a few samples of
examination papers set in the subject.
This does not deter me greatly, however, as
I shall assume that there are certain objectives
which those responsible for teaching in the
discipline set up and that the main purpose of
examining is to evaluate whether, and to what
extent, these objectives have been realized4
Whatever the objectives of instruction in a
particular subject might be, the basic prin..
ciples of evaluation of those objectives will not
alter.
First of all let me make the point that any
attempt at evaluation should be judged in
terms of two criteria-validity and reliability.
Teaching of any form aims essentially at
producing a behavioural change in those to
whom the teaching is directed. The success of
teaching is a measure of the nature and extent
of the behavioural changes produced. If a
physiotherapist wishes to teach a patient a
certain exercise to return a wasted muscle to
its former tone and if the patient so does the
exercise that further damage is done to the
muscle, then obviously the teaching has heen
unsuccessful as its objective has not been
realized.
Every teaching situation cannot, however,
be expressed as simply as this and conse-
quently the evaluation of teaching is a complex
task. Let us look at a simple diagrammatic
representation of what might represent the
teaching..evaluating aspects of the study of
physiotherapy (Figure 1).
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FIGURE 1
By validity, we mean that the evaluate instru..
ment measures what it purports to measure
and by reliability we mean that the use of
the evaluative instrument will yield consistent
results if used at different times or by different
people.
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The objectives or outcomes of teaching
spring from the subject and the individuals
studying it and are acted upon by the learning
process whose end result is the actual be-
haviour of the learners. Evaluation's role is
in fact to act as a comparison between the
intended behaviour and the actual behaviour
of the learner.
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By objectives in the affective domain are
meant those related to interests, attitudes,
values and appreciation; in the cognitive
domain those related to intellectual processes;
and in the psycho-motor domain, those related
to manipulative and motor skills.
I shall confine my discussion to evaluation
in the cognitive domain and to the ways in
which an analysis of objectives in this area
can help us in improving our examining or
evaluating techniques, i.e., the validity and
reliability of our instruments. I shall also
discuss some of the criteria of a good
examination and develop some guidelines for
examiners.
It is obvious, if we accept the above, that
one of the most important aspects of any
teaching situation and consequent evaluation
is a clear enunciation of the objectives of
teaching. I am not in a position to hazard an
attempt at what might be the particular ob-
jectives of a physiotherapy course, but I
would he fairly certain that they could be
separated into three areas (Figure 2) .
In many areas testing is almost solely con-
fined to the cognitive area, although obviously
in a physiotherapy course, there must be con-
siderable testing in the psycho-motor domain,
and at least some attempt at measurement in
the affective domain. Generally little evalua-
tion is carried out in the affective domain
mainly because of the difficulty of devising
items to measure this area or sometimes he-
cause of a mistaken notion that good attitudes
are hy-products of cognitive learning. You are
all aware, I am sure that many students who
have scored highly on an English Literature
test may, in fact, have a strong distaste for
the subject, or that a child scoring highly on
a Christian Doctrine examination may be
almost the devil incarnate.
Some recent studies in the field of cognition
have set out possible divisions in this area ..
Guilford sees cognition as consisting of
knowing, remembering, problem solving or
convergent thinking, creative or divergent
thinking and evaluating. Perhaps the best
known and most influential are those of
Bloom in the "Taxonomy of Educational
Objectives: Cognitive Domain". Broadly his
taxonomy is Knowledge, Comprehension, Ap-
plication, Analysis, Synthesis and Evaluation.
Having isolated these six major classes,
Bloom's taxonomy then spells them out in con-
siderable detail. For example, he sees know-
ledge as the recall of specifics and universals,
of methods and processes, of a pattern, struc~
ture or setting. The emphasis is on memory.
He spells it out as follows:
1.00 Knowledge
1.10 Knowledge of specifics
1.11 Terminology
1.12 Specific Facts
1.20 Knowledge of ways and means
of dealing with Specifics
1..21 Conventions
1.22 Trends and Sequences
1.23 Classification and Cate-
gories
1.24 Criteria
1.25 Methodology
1.30 Knowledge of Universals and
Abstractions in a Field
1.31 Principles and Generali-
zations
1.32 Theories and Structures
2.00 Comprehension
2.10 Translation
2.20 Interpretation
2.30 Extrapolation
3.00 Application
4.00 Analysis
4.10 Analysis of Elements
4 ..20 Analysis of Relationships
4.30 Analysis of Organizational
Principles
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5.00 Synthesis
5.10 Production of a Unique Com w
munication
5.20 Production of a Plan
5.30 Derivation of a Set of Abstract
Relations
6.00 Evaluation
6.10 Judgements in Terms of In-
ternal Evidence
6.20 Judgements in Terms of Ex-
ternal Criteria
These classes are arranged in a heirarchy.
Thus knowledge is mainly recall with the
emphasis on memory; comprehension is the
lowest level of understanding in which an
individual knows what is being communicated
and can make use of it without necessarily re-
lating it to other material or seeing its fullest
implications. Application goes a step beyond
comprehension in that it implies the use of
abstractions in new situations..
You might say all of this is very interesting
but highly theoretical and of little use to those
responsible for the construction of exami-
nations to evaluate teaching.
If, however, we subject most examinations
to an analysis in terms of the above taxonomy,
it will be found that a very high proportion
of these are in fact, measuring only knowledge
and therefore demand of students a consider~
able amount of rote learning and measure the
ability to recall. If the major objective of OUf
course of study is the attainment of knowledge
this is fair enough. However, if we were asked
to state the objectives of our teaching, I am
sure that most of us would come forth, albeit
piously, with well worn platitudes such as
understanding what the subject is all about,
developing the ability to use basic knowledge
to solve new problems, ability to formulate
hypotheses and recognize inter-relationships
existing in various areas.
I£ these, or similar objectives, are in fact
our aims then how do we know whether we
are achieving them with our students if all or
almost all we measure is their ability to recall
knowledge. If we do not seriously attempt to
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measure comprehension, application, analysis,
synthesis and evaluation in something like
their correct weightings how can we have any
confidence in the rank ordering that our
examinations yield us. Our examinations, in
fact, lack content validity. The best potential
physiotherapists may well be those who have
just scraped through or even those we have
failed.
This, I think is enough to indicate that con~
structing an examination is something more
than looking at the content of a course and
asking a series of questions of the same type
about various aspects of content~ I looked at
a sample of the 1965 degree examinations in
physiotherapy and found almost all of the
questions were what the linguist calls Type II
questions, i.e. What is ? What are ?
The majority of the other questions began
with List , Write Notes on Tabu w
late or Discuss ..
It would be very difficult to convince me
that such questions measure more than know-
ledge.
Let us however, look at the broader question
of constructing written examination papers
and attempt to Eet up some guidelines. In the
first place, all examinations are exercises in
judgement. It is necessary to judge what
aspects of a course of study should be
examined, what methods should be used and
what standards of performance are to be ex-
pected.
Judging what aspects of a course of study
are to be examined brings up the question of
sampling. Obviously no single examination
can be expected to measure all the objectives
in all topics of a subject. Selection is required.
As we have said, undue emphasis on a par-
ticular topic or objective leads to a poor exami-
nation paper. Just as a population has to be
scientifically sampled if the results of an
opinion poll are to have any validity, so a
thorough job analysis in terms of content and
objectives is necessary for the construction of
a good examination paper.
Having broken content into specific topics
dealt ,vith in a course, these must then be
weighed according to the examiner's assess-
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ment of their importance.. Questions on these
areas must be constructed in the light of the
objectives previously discussed. Such design
may be assisted by the use of a grid with con-
tent listed down one axis and objectives across
the other.. A pool of questions covering each
cell of the grid should then ensure adequate
sampling both of content and objectives"
One of the most difficult problems that
face examiners is how to sample adequately
without unduly lengthening the examination
papers.. When essay type questions are em-
ployed one way of sampling a wider area of
the content has been to offer alternative or
choice questions. Such alternatives are rarely
in fact of equal difficulty. This results in
different examinees sitting for different papers.
The examination as a method of rating candi-
dates becomes unreliable.
In addition to the problems they present
in sampling, essay questions as a means of
evaluating have other defects. Chief of these
is the question of inconsistency when papers
are marked by a number of examiners or even
inconsistencies by the one examiner at dif-
ferent times..
QueEtions of the type - "Write an account
of .. .." - may often lead to different inter-
pretations" What the examiner has in mind
may not be the same as the interpretation of
the candidate. Again such doubts in interpre-
tation or emphasis lead to lack of reliability
in written examinations of the essay type.
As essay type questions still provide us with
one of the best means to measure the ability
to communicate clearly in writing, the ability
to select, organize and synthesize material as
well as the ability to judge, criticize or sup-
port a point of view, it is worth while to con..
sider what steps may he taken to improve their
construction and scoring.
Essay questions can he made more reliable
if they are constructed so that the form and
scope of the response is perfectly clear to both
examiner and student.. The student must know
what he can assume; the meaning of the terms
used; what details are expected and the basis
on which the answer is to be assessed.
In other words if more care is taken in
structuring essay type questions and in deter-
mining the range of responses any question is
designed to elicit, there can be an improve-
ment in the reliability of this form of evalu..
ating.
The questioning of the reliability of essay
type questions has led to the development of
objective type questions.. While many of you
may only be familiar with objective questions
as they occur in scholastic aptitude or in~
telligence tests they are being used increasingly
in achievement examinations.
Such questions have several advantage3.
Firstly many more may be answered in a given
time and consequently a more systematic and
adequate coverage of course content and ob-
jectives is possible than with a few essay type
questions. As the objective type question seeks
a specific response its evaluation or marking
is more consistent and hence more reliable..
There is not time here to consider the many
types of objective questions - completion,
true-false, multiple choice and so on. Anyone
interested in the development of these types
of questions would need to refer to some of
the standard texts in this field. What does
need to be said is that an objective type
examination is not necessarily a good exami-
nation.
Considerable technical skill is needed if ob..
jective questions are to measure validly the
various objectives of a course. Carefully con-
structed, however, they do allow more scope
for measuring certain objectives than do essay
type questions. Further carefully constructed
questions of this type can most certainly elicit
a great deal of thought from the student.
At the tertiary level it would seem to me
that most subjects could be examined with a
mixture of objective and structured essay type
questions. Such a procedure would be at least
a step towards improved validity and re-
liability..
In the past we seem to have had something
of a divine faith in examinations. We have
entrusted one individual with setting an exami..
nation; we have interfered little with his
preference for type of questions; and we have
hardly subjected the results of his evaluation
to any analysis at all. We have, in fact, en-
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trusted evaluation to "amateur examiners"
chosen solely on the grounds of their subject
specialization.
What are the promising modern trends to..
wards improving evaluating and examining
techniques? Perhaps I might summarize them
as a basis for consideration and discussion:
(i) more careful analysis of course con..
tent and objectives as a guide to set-
ting questions;
(ii ) use of some kind of a taxonomy of
objectives to ensure adequate weight-
ing of the various objectives;
( iii) the use of a panel of examiners rather
than a single examiner to prepare
examination papers;
(iv) the use of well constructed objective
type questions as well as more struc..
tured essay type questions;
(v) an increased consciousness of the
need for improved validity and re..
liability;
(vi) detailed analysis of the performance
of candidates in an examination to
reveal the extent to which the exami~
nation achieved its stated objectives,
e.g..
(a) did individual questions in fact
discriminate effectively between
better and poorer candidates?
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(b) did each question contribute
effectively to performance on the
test as a whole?
(c) was the wording of the question
such that it elicited the correct
responses?
(d) did all candidates complete com..
parable tasks?
(e) were marks awarded consistent
for similar responses?
In conclusion, examining is a task requiring
considerable technical competence. Since the
results obtained in examinations have such
an important effect upon the future careers of
examinees it behoves all faced with the task
of evaluation to do everything in their power
to ensure that the instrument they use is so
constructed that it has at least a, chance of
measuring what it set out to measure (validity)
and of doing this consistently for all of the
candidates being evaluated (reliability). The
construction of examination papers then re-
quires considerable preparation and thought
before ever the first question is written and it
requires considerable analysis and reflection
long after the last question has been corrected.
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